The slab-derived ‰uid (slab-‰uid) liberated from subducted materials, such as sediments and altered oceanic crust (AOC) in the subducting plate, is in general abundant in hydrophile elements. Many geological features occurred in subduction zones such as volcanism, earthquake, diastrophism and metamorphism are thought to be aŠected by the contribution of slab-‰uid. The physical and chemical properties of slab-‰uid depend on the compositions of AOC and sediment consisting of the subducting oceanic plate, and the condition of pressure, temperature and mobility of elements where the slab-‰uid is generated. In this article, I overview how trace element and isotopic ratio are constrained on the basis of the compositions of volcanic rocks and the high-pressure experiments on element mobility, then estimate the geochemical characters of slab ‰uid and hydrous mantle involving magma genesis beneath the Japan arcs as an example.
I. イントロダクション地球化学的解析の原理

沈み込み帯で生じる多様な現象にスラブ起源流体(slab-
(a) Distribution of young volcanoes in theˆve main arcs of the Japanese islands (Kurile; NE Japan; Central Japan; Izu-Bonin; Ryukyu). (b) isotopic signature of volcanic rocks (＜56 wt in silica content) in theˆve arcs, compared to those in the world arcs (modiˆed after Hawkesworth et al., 1993) . Reprinted from Nakamura and Iwamori (2009) , with permission from Elsevier.
Fig. 2.
Comparison of trace element compositions of mid-ocean ridge basalt and arc volcanic rocks. Trace elements are arranged in order of increasing partition coe‹cient from left to right. When a melt is generated in the mantle with a primitive composition, the abundance of trace element of the melt will increase toward left, whereas it will slightly decrease toward left for melting of a depleted mantle. MORB represents a typical example of the latter case (left illustration). Trace element abundance of arc volcanic rocks increases toward left with speciˆc signatures such as relative Pb-enrichment and Nb-depletion, which indicates the contribution of aqueous ‰uid to the melt generation [modiˆed after Iwamori (2003) , with permission from BAIFUKAN CO.,LTD]. after White (2007) . The contoured partition coe‹cients can be classiˆed with the ionic charge and radius. The potential energy will be minimized when an element is partitioned into the suitable site of a mineral. For example, in the case of clinopyroxene, Ni, Mg and Ca are readily incorporated into the mineral. The end components (DMM, HIMU, EM1, EM2 , FOZO and C) represent the conventional mantle end-members. Isotopic variability of the mantle is often explained by mixing of these end-menbers. Recent statistical analysis, however, suggests that only two processes are required to explain the almost whole variation associated with melting and hydration-dehydration processes at ridge and subduction zones (Iwamori et al., 2010) . IC1, IC2 and IC3 represent independent components. Reprinted from Iwamori et al. (2010) , with permission from Elsevier.
Fig. 5. Isotopic variation of Quaternary volcanoes in Central
Japan, and the compositional ranges of depleted MORB mantle (DMM), oceanic sediment and altered oceanic crust (AOC) in the Paciˆc (PAC) and Philippine Sea plates (PHS). The compositions of slab-derived ‰uid (PAC-‰uid and PHS-‰uid) from the PAC and PHS plates are determined by Nakamura et al. (2008) . The domains of mantle beneath this area are distinguished as the Indian-type or Paciˆc-type component (Hickey-Vargas, 1998). The mantle ‰ow from the west to the east has been suggested by the isotopic systematics beneath Japan arcs. Reprinted from Nakamura and Iwamori (2009) (Iwamori, 1998 (Iwamori, , 2004 
